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Ae pias sei Se ¢ are nine figures and sixteen references, including articles by : 
29, 30 (1958); Gi eto, Bete ta rte: Rev. 108, 196 (1957), V. Josephson, J. Appl. Phys 
’ i inzton, Science, 127, 3308 (1968), and M. Lampert, Phys Rey. 102 289 (1966) eg e 
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Faynberg, Ya. B. 
ps, Accent ne Aes 


a : AUTHOR: 


as TITLE: Introductory remarks to the theoretical papers on high frequency properties ~_ 
; . of plasma ase 


’ PERIODICAL: Fizika slay i Laropleny nee Spot, sinteza; doklady I 
konferentsii po fizike plazmy i probleme upravlyayemykh termoyadernykh a 
reaktsly.: Fiz.-tech. inst. AN Ukr. 8SR. Kiev, led-vo AN Ukr. 8SR, 1962, 20-27. 


‘= TEXT: Four major srands in research on ‘nlgh-frequency properties of plasma are dis- 
cussed: instability due to interaction between the plasma and a beam, the high frequency 

 . properties of plasma, nonlinear effects occurring in the vibrational and wave motions of a 

_’. plasma, particularly at resonance, and waveguide and ape lieting properties of a bounded . 
Pinas (plasma waveguides and cavities). - 

- » The instability due to the interaction between a beam and a plasma is a decisive factor. bi 

- many devices (stellarator and others). The earlier theoretical papers were those of Akhiezer 

and Faynberg and of Bohm and Gross. The results of the earlier paper are compared with 
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several recent researches by Tuck, Buneman, Auer, Sturrock, and Drummond. Tuck devel- _ a 
oped an instability mechanism based on the energy lost by the charged particle as it passes : 
~ through the plasma (dynamic friction). Buneman discussed the case of an electron beam pro- 
_ duced by the plasma electrons. Auer derived an instability criterion, in which the motion of ° ||} 
the fons is taken into account, and with which the author of the review does not agree. . 
' Drummond, applying Sturrock’s analysis of convective and absolute instability resulting from _° 
the interaction of beams, concludes that in the case of a cold plasma the instability is con- ; 
’ yveetive (intensification), but the author claims that investigations he made with his co-work- 
ers (reference 1, ZhTF (Journal of Technical Physics) 31, 633, 1961) show that Sturrock’s —: 
‘ method may prove insufficient in the study of complicated dispersion equations. Recent work i 
- onnonlinear analysis of plasma instability and on the behavior of plasma at non-zero tem-~ _ 
. perature is also mentioned, along with various methods of eliminating instability. 
‘Phe second trend in the research is that dealing with high frequency properties of plasma. . 
’ Mention is made of the work by K. N. Stepanov on cyclotron resonance in a plasma, where the: 
aes propagation of electromagnetic waves in unbounded frequency with frequencies close to the 
“*. electron syrofrequenty 0 or the ion gyrofrequency are investigated. Stepanov and V. 1. Pak-— 
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-homov considered the case when the individual harmonics radiated by the electrons do not 
overlap as a result of the Doppler effect and derived formulas for the intensity of the cyclo- — 
tron radiation from a high frequency plasma. V. V. Dolgopolov and K. N. Stepanov calculated 
the damping of the magnetohydrodynamic waves in a dilute plasma due to “close” collisions 
between the olasma electrons and ions, and have shown that the dissipation of the magneto- 
hydrodynamic w waves may prove to be larger than that given by the two-liquid model of the 
plasma. - : 

- The third trend is the study of nonlinear effects for oscillation and wave motion of plasma, 
particularly ir. the case of resonance. Such research is necessary if new methods of : 
thermalization and ‘‘phase mixing’ are to be developed. A start in this direction was made 
by V. D. Shapiro, who showed that the use of nonlinear effects near resonance may prove 

‘useful. Another possible use of nenlinear effects for the dissipation of energy concentrated | 
in the use of the spectral decay mechanism investigated by Sturrock. 

The fourth important trend is the investigation of plasma waveguides and cavitiea with 
time-varying geometrical dimensions or parameters, and particularly the effect of collapse 
of a plasma cavity containing an ‘electromagnetic field. This effect is used in partioular (in 
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an investigation made by Faynberg, Lingart, and Kurilko to amplify the high frequency waves | ' 
reflected from a moving plasma. The use of a moving plasma (pinch or others) to increase _ i 
the electromagnetic energy needed to contain the plasma is also continuing. The kinetic w i 
theory of plasma waveguides and cavities, a study of which was initiated by Sagdeyev and a 
Shafranov, is being extended by Faynberg and Shapiro (Plasma Physics and the Problem of — 
Controllable Thermonuclear fusion, v. 1, Kiev 1962) to include the caso of high frequencies. — | 


There are six references, the only one in English being by I Dawson, project Matterhorn, 7 
Princeton, 1968, Yh A o- . 4 : 
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AUTHOR: _—Faynbarg. Ya. B., Nekragov, F. M., Kurilko, V. I. 


TITLE: — Contribution to the theory of nonlinear longitudinal waves in a plasma 


PERIODICAL: Fizika plazmy { problemy upravlyayemogo termoyadernogo sinteza; doklady I 
konferentali po fizike plazmy { probleme upravlyayemykh termoyadernykh 
reaktsly. Fiz.-tech. inst. AN Ukr. SSR. Kiev, Izd-vo AN Ukr. SSR, 1962, 27-31. 


TEXT: The interaction between a beam of charged particles and a plasma is investigated _ 
for a specific distribution function, so as to obtain in closed form expressions for the maxi- | 
mum electric field intensity and for the maximum electric field gradient. 
_ It is shown that the maximum field intensity and gradient depend strongly on the form of 
the distribution function and on the assumptions made concerning the capture of the particles 
in the potential well formed by the propagating wave, so that the results obtained are only 
tentative. 

The system of equations desoribing the interaction between the beam and the plasma has 
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the form te ae te Ete ao 
: of let = 0, $0 aslel{ Sum 40+ § Fayes ton). (1) 
"where n, is the density of the fon background (the tons are assumed stationary). The distri- - . 
__ bution function chosen for the plasma electronis = —_ . og 


rr ied 


[eweol-a{(E) +r} mes ~ 
: 1(o) = Auacro fr [ (4) "ve del ends: el = me | @) 4 
sno fo| (2) "—"] ea io 


and for the beam electrons f(v)= Age &)- : 
In the most Anta tontieg case, when the pinee velocity is very close to the beam velor 
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"the maximum field is given by - 
Ex snesume 4: — v9 —(— r-(1—fs)}. 6 
| Pa smesnaat stmt (Vy — Ve)? {tg — (0. "av, v, = (6) 
where Vp is the beam velocity, and Nn, and ng are the densities of the uncaptured plasma 
particles at the point of zero potential and of the beam at this point. 


' There are six references. The English-language references are by D. Bohm and E. P, 
Gross, Phys. Rev. 75, 1861 (1949) and by H. K. Sen, Phys. Rev. 97, 649 (1955). 
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" AUTHOR: Faynberg, Ya. B., Gorbatenko, M. F., Kurilko, V. I. 
ee TITLE: ——_— Cerenkov radiation in a bounded gyrotropic medium 


PERIODICAL: Fizika plazmy { problemy upravlyayemogo termoyadernogo sinteza; doklady I 
konferentsli po fizike plazmy i probleme upravlyayemykh termoyadernykh 
: reaktsiy. Fiz.-tech. inst. AN Ukr, SSR. Kiev, Izd-vo AN Ukr. SSR, 1962, 34-39, 


_ TEXT: The dispersion properties of a plasma column in a-magnetic field differ appreciably 
__- from the dispersion properties of an unbounded plasma in a magnetic field, and consequently | 
the interaction between a uniformly moving particle with the fields of a plasma waveguide; 
_ placed in a magnetic field are of interest. Most previous investigations have dealt with the 
’ interaction between a charged particle with electromagnetic waves in unbounded unisotropic 
and gyrotropic media. pe eae o4 a 
Maxwell's equations in the region occupied by the plasma are solved in straightforward 
manner, but the expressions are too cumbersome in general, and are interpreted oaly for 
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several limiting cases. —— 

In the case of zero external magnetic field, the retardation due to the Cerenkov effect == 
turns out to be smalier than that due to polarization losses both in the case of small radii a 
and small densities of the plasma. fn, y ae tt 

_ It can be shown, however, that when the Cerenkov frequency is much smaller than the : 
"polarization frequency, a plasmotd may turn out to be coherent with respect to the Cerenkov i 
_ radiation and incoherent with respect to the polarization losses, and then the Cerenkov :f 
losses may prove larger than-the polarization losses if the particle density in the plasmoid | ' 
dis high. The author consequently evaluates the losses in each portion of the spectrum separ- - 
ately, regardless of their relative magnitude. | 
The conditions under which electronic resonance and ion cyclotron resonance are exicited pe 
- are also investigated. Ss gee ey em 
There are eight references, of which only the paper by E. Fermi (Phys. Rev. 67, 485, 1940) 
- ig in English. ~ Pets Tes = : pie #8 ae 
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a TITLE: are Speeds properties of a cideaie ‘syllaiel ina sepittinal é magnetic fold? 
' with account of thermal motion in the plasma 


_ PERIODICAL: Fizika plazmy i orenteny upravlyayemogo termoyadernogo satan: doklady I. 
_ oF ' konferentsli po fizike plazmy i probleme upravlyayemykh termoyadernykh 
mm reaktaly.. Fiz.-tech. inst. AN Ukr. SSR. Kiev, Izd-vo AN Ukr. SSR, 1962, 66-70. 


TEXT: The article is develoted to a kinetic-approximation investigation of electromagnetic 
- oscillations of a plasma cylinder without account of collisions. This is unlike the previous — 

"investigations of the waveguide properties of a plasma cylinder in a magnetic field, which 

were made for the most part in the hydrodynamic approximation under various assumptions. 
Certain caution had to be exercised in the treatment of the boundary conditions, which assume 
very complicated form in the kinetic-theory solution. It was therefore assumed that the 
dimensions of the surface layer engendered by the thermal motion of the electrons and the © 
{ons are small compared with the wavelength. This essentially reduced the problem to a 
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solution of Maxwell's equations within the volume of the plasma (medium with known dielec« 
‘tric tensor) and in vacuum with boundary conditions that specify a jump in the tangential 
component of the electromagnetic field in terms of the known jump of the gas-kinetic pres- 
sure. The cases in which terma with the gas-kinetic pressure can be of importance in the 
‘ dispersion equation are then considered. : 
There are seven references, of which the English-language ones are those by T. Stix 
: (Phys. Rev., 106, 1146, 1957 and Physics of Fluids 1, 308, 1958) and by Chandrasekhar, 
’ Kaufman, and Watson (Annals of Physics, USA, 2, 435, :1967).- 
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AUTHOR: _Faynberg, Ya. B., Khizhnyak, N. A. 


TITLE: Space charge waves in modulated beams 
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a PERIODICAL: Fizika plazmy i problemy cavadivayeuees termoyadernogo sinteza; doklady I - 
‘konferentaii po fizike plazmy 1 probleme upravlyayemykh termoyadernykh 
reaktaly. Fiz.-tech. inat. AN Ukr. 8SR. Kiev, Izd-vo AN Ukr. SSR, 1962, 71-72. 


TEXT: The one-dimensional problem of modulation of two electron beams with compensated 
unperturbed space charge is investigated with the aid of the Boltzmann equation and in the ap- 
proximation of the small-signal theory. The expression derived for the space charge behind 
modulating grids (Vs—amplitude of the modulating voltage at frequency w) is : 
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Space charge waves in modulated beams — 
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| . ; ; “a({ te, __3_ q}e - 
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t= Sin = = 
ae 1 ( ae aa ee 
2 | 1 ot tS 
and can be simplified if the roots of the denominator in the integrand are known. 
' The zeros of the denominator are investigated and the conditions under which the roots. 
arc complex are determined. It is shown that at specified beam parameters the greatest un- 
stable frequency is determined by the relation | 
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Space charge waves in modulated beams 


where ies bros Qigs Are vt) and VT, are the eonanet velocities of translational motion, 
the plasma frequencies, and the thermal velocities of the first and second beams, | ia ; 
tively. Relation (2) ie derived under the condition . 


ea ee, at ‘e 


With inoreasing parameters 8 and 8, in (3), the maximum unstable frequency decreases 


_» approximately as 1/vg. When 8, > 1 and & >» 1, the thermal motion of the beam eliminates 
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There are no references. 
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AUTHOR: . Lyubarskiy, G. Ya., Faynbo rg, Ya. Be oie 7 7 i 


TITLE: Determination of the partition funotion of a plasma from the rate of on 
nt propagation of longitudinal waves 
PERIODICAL: Fizika plazmy { scab eck iepavivageiies ‘etinciadeteous sinteza; dokladyI 
; konferentsii po fizike plaamy 4 probleme upraviyayemykh termoyadernykh ae 
reaktsly, Fiz.-tech, inst. AN Ukr. SSR. Kiev, Izd-vo AN Ukr. SSR, 1962, 72-75. 


TEXT: It is shown how to calculate the partition function of electrons in a plasma by meas- 
uring the phase and group velocities of the longitudinal waves in the plasma. It is assumed 
that paired collisions can be neglected. The partition function of a plasma determines many 
of its physical properties, ao that any method of aaa aa this function experimentally is _ 
of interest. 

L. D. Landau has shown that strictly speaking there is no dispersion equation for longitud- 
inal waves, but asymptotically (i.e., for large values of the time), any small perturbation is. 
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a superposition ofa series of plane‘ damped ‘waves, and - 


det ¢ Flulda . jane, 
a | eer) == 0, a (1) 


where f,(u) is the equilibrium partition function, can serve as an arbitrary “dispersion” — 
equation. The integration in (1) 1s along the real axis from - © to+ ©, with the singularity’ 
Vph = w/k of the integrand circuited from below. 
'If electronic longitudinal oscillations of specified frequency are excited in the plasma, a 
_ pet of damped waves with complex k is produced, but at large distances only one such wave 
will remain and the others will be damped out. Measurement of the phawe velocity of this © 
wave as a function of the frequency ylelds experimentally the relationship 


me VeVi) nan k= MV @) 
Once (2) is known, the partition function can be written in the form — 
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to feo a, seeds = 


i 


‘where ke(Vph) and €( Vph) are the real ee imaginary parts of the wave vector k corre- 
sponding to the real frequency w, : Vph = w/ky, and Ver = dw/dke is the group velocity. 
There are no references. os 
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“AUTHORS:  Faynberg Ya. B., Kurilko, V. I. 
TITLE: On adiabatic invariants of a plasma in a magnetic field 


SOURCE: Fizika plazmy i problemy upravlyayemogo termoyadernogo sinteza; 
dokiady I konferentsii po fizike plazmy i probleme upravlyayemykn 
termoyadernykh reaktsiy. Fiz.-tekhn. inst. AN Ukr.SSR., Kiev, 
Izd-vo AN Ukr. SSR, 1962, . 130-132 


TEXT? = It is demonstrated briefly that an investigation of invariants 

> for a oarticle moving in a plasma reduces to an investigation of invariants 

_ for systems which many degrees of freedom, the theory of which has been de- 

_ veloped by Brillouin (ref. 1, The Bohr Atom, 1935) and L. Mandel'shtam (ref. 
3, Collected Works, I, 1948). An examination of the behavior of the roots 
of the dispersion equation shows that the temporal adiabatic invariants for 
a plasma in a magnetic field do not coincide with the invariants for isolated 
jons and electrons but tend to them if the plasaa density or the wavelength 
tends to zero. This is also confirmed by physical considerations. A decrease 
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' auTHORS: Suprunenko, V- A-i paynberg, ¥2- B-1 Tolok, V- Tei suk- 
homlin, Yeo A-3 Reva, N. Ie: Burchenko, P- Ya.; Rudnev, N. Ie; 
Volkov, Ye. D- 
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‘ ©ITLE: Coherent interaction of runaway electrons in a pinch 


SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo 
termoyadernogo sinteza. 3a, Kharkov, 1962. Fizika plazmy* i problemy* 
' upravlyayemogo termoyadernogo sinteza (Plasma physics and problems 

of controlled thermonuclear synthesis); doklady* konferentsii, no- 
3. Kiev, Izd-vo AN UkrSSR, 1963, 144-150 


. TOPIC TAGS: plasma pinch, plasma radiation, plasma ion oscillation, 
plasma electron oscillation, plasma compression, discharge plasma 


ABSTRACT: The coherent radiation of Soe electromagnetic 
1/3 (Wo -- frequency of longi- 


waves with frequency close to W) (m_/m; ) 
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tudinal oscillations, m, -- electron mass, My -- ion mass) excited 


in a plasma by a beam of "runaway electrons," was investigated. 

fhe experiments were carried out in a straight tube (alundum, 10 

cm dia, 25 cm long) usually filled with hydrogen at 1.3 n/m2, through 
which a 15 F capacitor bank was discharged from 30-~-40 kV. Prelim- 
inary experiments with the setup were reported elsewhere (ZhTF, v- 
30, 1057, 1961). In the present experiment the formation of the cur- 
rent of runaway electrons was investigated along with its correla- 
tion with the electromagnetic radiation of the plasma; some charac~ 
teristics of this radiation were also investigated. The measure 

_ments have shown that an electron current, with energy equal to the 
maximum energy, constituted a small fraction of the total runaway 

‘ electron current, the bulk of the current being due to electrons 
with energy somewhat higher than thermal but much lower than maximal. 
‘Part of the runaway electron beam goes to the development of electro- 

static instabilities in the discharge, which give rise to the occur- 
rence of the electromagnetic radiation. ‘The radiation was found to 
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be coherent in the entire range of investigated initial gas pres- 
sures, with an intensity which is constant practically along the 
entire discharge length. The frequency of the electromagnetic radi-~- 
. ation was found to be close to the plasma frequency and the power to 
exceed appreciably the power of thermal radiation from the plasma. 
- The transformation of the longitudinal electrostatic oscillations 
into transverse electromagnetic waves can be attributed ta-the non- 
linearity.of the oscillations in the plasma due to the large ampli-~ 
tude, and also to boundary effects on the surface of the plasma pinch. 
Orig. art. has: 5 figures and 3 formulas. 
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Dependence of runaway electron currerit on the critical field at 
‘constant electric field in a plasma, E = 400 V/m 
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Dependence of plasma radiation and of runaway electron current 
on the total current in the discharge, at hydrogen yressure 
p = 2.6 n/m? and magnetic field Hj= 0.6 Tesla 
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Dependence of hf oscillation power 
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AUTHORS: Bexrezin, A. K.; Berezina, G. P.7 Bolotin, L. I.: Lyapkalo, 
Yu. M.; Faynberg, Ya. Be 


- TITLE: Interaction of pulsed high-current electron beams with a 
plasma in a magnetic field 


" SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo 
termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob- 

' lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and 

. problems of controlled thermonuclear synthesis); doklady* konfer- 
entsii, no. 3. Kiev, Izd-vo AN UkrSSR, 1963, 125-138 


: MOPIC TAGS: plasma research, plasma magnetic field interaction, 
‘ plasma wave absorption, plasma wave reflection, electron beam, mi- 
crowave plasma, plasma electromagnetic property 


ABSTRACT: The investigation reported was aimed at determining the 
energy losses of a beam passing through a plasma, the conditions 
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‘under which oscillations are excited, the frequency spectrum, the 
amplification coefficients, the character of instability, and com- 
parison of the experimental data with the theory. The electron beam 
had an approximate energy 15 keV and a current 5--8.5 A. It was 

. injected in a quartz and glass plasma chamber, ionizing the air in 
it, producing a plasma, and interacting with the latter. After 
passing through the plasma the beam was electrostatically analyzed. 
The procedures used to measure the various parameters are described. 
The experiments have shown that the beam loses an appreciable part 
of its initial energy (~18%). This energy is consumed in excitation 
of oscillations and heating the plasma. Some 50--60% of the energy ! 

. loss goes to excitation of longitudinal space-charge density waves 

“and transverse electromagnetic oscillations; this agrees qualitative- 
ly with the theory. It follows from the measurements that the am- 
plification coefficients and the maximum resonant frequency are also 
in satisfactory agreement with the calculated data. The longitudinal ' 
space charge density waves excited in the plasma and in the beam have 
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‘phase velocities which are smaller than the velocity of light in 


vacuum, and have intensities which reach 50-~-60 kV/m at the end of 
the interaction region. A small group of the electrons (1-~-4% of 


.the total current) experiences an increase in energy up to 50%. 


I£ the electron beam is initially modulated, its frequency experienc- | 
es a Doppler shift at the end of the interaction. Orig. art. has: : 


7 figures and 5 formulas. 
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Legend to Enclosure 01: 


1 - electron gun chamber, 2 - cathode heating, 3 -cathode post, 

‘ 4 -~ cathode, 5 - solenoid for focusing longitudinal magnetic field, 
6 - tube for producing pressure drop, 7 - plasma chamber, 8 -_ 
bellows,9 - mechanical leak valve, 10 - 'retarding field' analyzer, 
11 - second analyzer grid, 12 - third analyzer grid, 13 - Faraday 
cup, 14 - entrance flange for measurement of the beam current, 

15 - vacuum Window for pumping out the plasma chamber, 16 - 

nine cells, 17 - line supply, 18 f to oscilloscope, 19 - water, 

20 - pump, 21 - filament transformer, MHK®- microfarad, KOM - 
kilohm, OM = ohn, 


& 
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AUTHOR: Faynberg, Ya. B. ! 


ee ee 
TITLE: Acceleration of charged particles with the aid of light 


SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo . 
termoyadernogo sinteza. 3a, Kharkov, 1962. Fizika plazmy* i prob- | 
lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and 
problems of controlled thermonuclear synthesis); doklady* kon- 
ferentsii, no. 3. Kiev, Izd-vo AN UkxSSR, 1963, 300-318 


TOPIC TAGS: charged particle motion, particle acceleration, laser 
application, wave process, phase velocity, acceleration stability ~ 


ABSTRACT: ‘This is a detailed review of the various effects that 
occur when charged particles interact with light. The feasibility 
of accelerating charged particles with the aid of intense light beans 
produced by lasers is analyzed. To this end, the dynamics of. par= 
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ticles accelerated by forces which are linear in the field intensity 
! are considered, and it is shown that efficient acceleration is hin- 
dered by the fact that the ratio of t 
| 
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dynamic focusing gan ensure radial stability with the aid of high- 
frequency fields and also simultaneous phase stability, but the maxi- 
mum attainable accelerated-particle density is_much_lower than can 

be obtained by usual phase focusing (1019--1015 em73 for protons). It 
is shown further that when the accelerated particle moves in a medium 
simultaneous radial and phase stability with the aid of the accelerat- . 
ing fields only can be attained, and may be the most effective means 
in the case of acceleration particles with the aid of light. Further=- 
mare, the use of a gaseous medium can resolve the troublesome problem 
of the slow increase in the phase velocity of the wave along the ac 
celerator, ensure synchronism, and eliminate the effect of the radial- 
ly defocusing forces. An ionized gaseous medium, jn conjunction with 
suitable choice of parameters, can make such a medium possess wave- 
guide properties. Orig. art. has: 8 formulas.: 


ASSOCIATION: None 
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AUTHORS : Berezin, A. K., Berezina, G. P., Bolotin, L.I., 
Faynberg, Ya. B. 
: TITLES: Interaction of pulsed high-current beams with a plasma in a 


magnetic field 


‘ PERIODICAL: Atomnaya energiya, v- 14, noe 3, 1963, 249 - 256 


TEXT: The passage of pulsed electron beams (pulse duration 3.5 psec, time 
between the paige? 50 - 1 sec) of up to 8.5 a and 15 kev through an air 
plasma of 2.1077 - 2.1077 mm Hg placed in a magnetic field of 360 - 1320 oe 
was investigated in an arrangement similar to that used previously 
(Atomnaya energiya, 11, no. 6, 493, 1961). The plasma chamber was 32 cm 
long and of 40 mm diameter; at a pressure of 4-1074 mn Hg the plasma den- 


sity in it was 1.6°10'° on™? (5 a) and 3.1-10°° on”? (8.5 a). The longi- 
tudinal energy spectrum of the electrons was measured after they had left 
the plasma in dependence on current (0.5, 5, 8.5 a), on the gas pressure, 
and on the magnetic field strengths at the entrance and exit of the plasma 
naeey The interaction between non-modulated electron bunch and plasma 
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results in an excitation of high-frequency plasma oscillations which are 
exponentially amplified along the beam; at the exit, the intersection 
amounts to 1-2 kv/cem for the longitudinal and 70-100 v/em for the trans- 
verse oscillations. The power losses to the longitudinal waves amount to 
6-8 kw per pulse (for 5a, 15 kev, 1320 oe, 6¢10-4 mm Hg) : 3 - 4 kw are 
spent for exciting oscillations in the 825 - 835 lic band, (half-width 


ee ner 


& transverse one. In addition to these bands a noise spectrum arises and 


aan en ved & 


at 5-~8.5 a and p>4-1074 mm Hg the residual gas becomes luminescent. 
Because of interaction with the Dlasma the electron energies become 

scattered over a wide range: They are not only reduced due to energy 
losses from excitation of electromagnetic and charge-density waves “a 
(collisions virtually play no role) but also are increased due to the i. 
action of the longitudinal waves. The latter effect is observed down to 


pressures of ~(4 -6)°1074 mn Hg as long as the collision rate is 
negligibly small. There are 5 figures and 1 table. d 
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COHERENT EM RADIATION FROM A HIGH CURRENT DENSITY PLASMA 
- (USSR) 


Suprunenko, V. A., Ya. B. Faynberg, V. T. Tolok, Ye. A. Sukhomlin, : 
N. I. Reva, P. Ya. Burchenko, N. I. Rudnev, and Ye. D. Volkov. Atomnaya : 
energiya, Ygyts. no. 4, Apr 1963, 349-352. S/089/63/014/004/001/019 


Results are given of experiments with plasma discharges at high current den- 
‘sities. Intense radial EM radiation was detected which was coherent and 
close to Langmuir frequency, Test apparatus included an alundum discharge 
tube, 10 cm in diameter and 25cm in length, charged with H2; aluminum elec-~- 
trodes, connected by a 15-pf capacitor bank charged to 30-40 kv and yielding 
a discharge current of abaqut 100 kamp; an axial magnetic field variable from 
0 tol0 kgs. Efforts to insure repeatability included the use of metal vacuum 
' seals and a titanium pump, the baking of the apparatus at 300°C, and pre- 
| ionization of the gas mixtune prior to discharging. Electric field gradients of 
300-500 v/cm gave a high "runaway" electron condition in the discharge beam. 


cara 1/2 


Se ati Deere eet chat gai eo eee RE TEE 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000412520010-6" 


nee wt ere ee 


SESTECA PA BE Soe SASCE AS = WEEE GAP G RE Ea AGE, Sie 2S ER 


’ 3 


AID Nr. 981-5 3 June 


COHERENT EM RADIATION [Cont'd] 8/089/63/014/004/001/019 


This current was measured by means of a Faraday cell and a Rogovsky are 
both located at one electrode. A typical test result at a 6-kgs field eed , 
and a 3-4- psec plasma life showed that coherent EM radiation receive oars 
horn antenna through the tube wal] and detected over the 8-14. 4-mm fos : 
region was as‘much as 107 times more intense than thermal vartarel rom 
plasma of 10-ev electron temperature, and was constant along the co pia eee 
Coherence was detected by two probe antennas placed li mm apart in e 
and connected to an 8-mm interferometer. Variation of the ma in fiel as 
from 0 to 8 kgs had no effect on observed radiation. Variation of ot hele 
eters revealed a sharply critical value of runaway electron current, elow : 
which radiation is absent and above which it rises rapidly in eee eee 
panied by a dip in runaway current. This verified a casual relationship eo 
tween the two. The relation of radiation intensity to initial gas present = 
to radial distance from the plasma column are also discussed. t 
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AUTHOR: Kharchenko,I.F.; Faynberg ,Ya.B.; Kornilov,Ya.A.; Pedenko,N.S. . 
TITLE: Excitation of oscillations in & plasma’ by en electron bean 
“SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, 10.6, 1964, 1031-1036 


oe 'gopIC TAGS: plasma, plasma density, plasma oscillation generation, plasma magietic 
my |. field interaction, electron beam 
“ABSTRACT; The excitation of oscillations in a plasme in a longitudinal magnetic OES 
|’ £4eld by an unmodulated electron beam was investigated experimentally. A 30 cm long) © ~_.- 
| beam of 2 to & keV electrons was employed with magnetic fields up to 2000 Oe. The | 
plasma was forned by tonization of the residual gas, usually at a pressure of seve- 
ral microns of mercury, first by the electron beam, and subsequently by oscillating 
plasma electrons. Oscillations of the plasma were observed by examining the signal 
induced in a dipsle antenna located near the xpparatus, and by measuring the high 
| frequency component of the electroa beam current Leaving the system. Intense oscil-} 
lations were observed at frequencies close to 1.4, 1.65, 2,or 3 times the electron . 
Larnor frequency when the electron becm energy and the magnetic field strength sat-. 
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: ‘ efied certain conditions. When these oscillations were excited the plasma density _ 
reached a value between 5 x 1019 and 2 x 104! cav3; the oscillation frequency was 
accordingly approximately equal to the electron Languuir frequency, and the disper-. 

The intensity of these oscillations was greatest «here the elec 
| tron beam entered the plasma, and the signal decreased, with a double spatial perio 
| dicity, as the dipole antenna was moved along the tube in the direction of the bea. 

When conditions as regards the beam energy and magnetic field for excitation of Su, 

ere not satisfied, esetllations at the Larmor frequency were cb~ 
| 1 hundred Mc/sec) were also detected. The) 

derived by M.F.Gorba- 


tenko (ZhTF 33,173,1863) for the interaction of en electron beam with a plasta. A | 
linear theory, however, cannot account for the discrete regions of magnetic field. 
i 


i 

strength (for fixed electron beam energy) required for excitation of the oscilla- |, 
| tions, and it is suggested that @ non-Linear coupling between electron cyclotron 
oscillations and plasm oscillations is involved. Orig.art.has: 5 formulas and 4 


figures. : end ds 


sion was anomalous. 


these oscillations W 
served. Low-frequency oscillations. (severa 
oscillations 2re discussed in terms of the dispersion equation 
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/ AUTHOR: Fayabertie Ya. Bet Shapiro, Vs D. 


| TITLE: " quasi-Linear theory of osctllation excited by an AecteonO ae 
: beam injected into & plasma halfspace 


| SOURCE: Zhurnal eksperimental'noy teoreticheskoy fiziki, ve 47% ; 
no. &, 1964, 1389-1404 ee 
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plasma oscilla~ 


the electric fields of oscil- 
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strongly washed-out veloctty distribution function. Since the main 
aim was the study of the time-dependent formation of transitional 
layers at the plasma boundaries, only nonstationary and nonhomogene- 
ous selutions of quasi~linear equations were considered, It was 
shown that two layers with high field intensity, corresponding to the: 
two stages in the formation of inatability, are produced during in- 
jection of a monoenergetic beam. The energy lost by the beam in ex- 
| citation of oscillations fs stored in the second narrow layer at the . 
aa plasma boundary in which reiaxation_of the beam takes piace. ~Tie- 
-t opeillation energy density in this Layer greatly exceeded the beam 
i energy density. Orig. art, hast 59 formulas and 2 figures. 


i; ASSOCLATION: Fiziko-tekhnicheskty institut Akademii: nauk Ukrainskoy 


| SSR (Physicotechnical Institute, Academy of Scfances, UkrSSR) 


: SUBMITTED: 21Mar64 - ENCL: 00 SUB CODE: NP, ME 


‘: | NO REF SOV: O11 OTHER: 001 ATD PRESS: 3137. 
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‘AUTHOR: Pedenko, N. S.; Bolotin, L. I.; Faynberg, Ya. B.; Kharchenko, I. F.; Shepelev, 


N. P. TREE REIN AMes 13 


ORG: none prt| 


| 


TITLE: High current linear induction accelerator 


SOURCE: AN UkrSSR. Vzaimodeystviye puchkov zaryazhennykh chastits s Plazmoy (Interac- 
tion of charged particle beams with plasma). Kiev, Naukova dumka, 1965, 229-234 


TOPIC TAGS: plasma accelerator, plasma heating, betatren accelerator, Mev accelerator 
Sad 


ABSTRACT: A method of generating powerful electron beams and the use of these beams 
to generate large amplitude electrostatic waves and to heat a plasma are described. 


cussed. An electric field of 6 kv/em was achieved in the accelerating scction. The’ | 
total potential of 200 kv resulted in electron bean currents of 1000 A. The analysis | __ 
of the design has shown that the most suitable source of energy is a series of capaci4 
tors with spark-gap switching. This scheme eliminates synchronization problems and * 
‘ {provides a desirable current pulae. The design reported here can basically serve as 
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SOURCE: AN UkrSSR. Vzaimodeystviye puchkov zaryazhennykh chastits s plazmoy (Interac-~- 
tion of charged particle beams with plasma). Kiev, Naukova dumka, 1965, 217-228 


2 
TOPIC TAGS: plasma accélerator plasma pinch, electron polarization, plasma density 
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ABSTRACT: The aim of.the experiments described in the present work was to investigate 
instability in electro ams_generated in a plasma by the application of electric 
fields greater than those given by the criteria for the "“run-away" condition. The ac- 
celerating system consists of 12 toroidal cores with one-turn coils. These coils se 
as the primary circuit of the accelerating system and are energized by a capacitor dis 
charge. The secondary circuit, formed by a plasma column 4 cm in diameter, was thus 
subjected to a spiral electric field. The plasma, initially generated by a 0.5 kw HF 
generator, reached a density of 1019 an"3, The polarization effects, generated cur- 
rent of accelerated particles and the spectrim of the induced oscillations were stud- 
ded using Rogovskiy coils and microwave equipment. Typical currents of 30 amp with 
electron energy of 25-30 kev were generated. This is considerably below the available 
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SOURCE: AN UkrSSR. Vzaimodeystviye puchkov zaryazhennykh chastits s plazmoy (Inter- 
laction of charged particle beams with plasma). Kiev, Naukova dumka, 1965, 143-155 
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‘TOPIC TAGS: hydrodynamics , plasma density, plasma beam interaction 


lipeseieee The beam instability of a modulated beam traversing a plasma in the self- 
lconsistent field approximation is investigated. A system of hydrodynamic equations is 
solved for the electric field, particle velocity and density in terms of one another 
by assuming the harmonic time dependence for these quantities. The density is assumed 
to be governed by thermal distribution in the beam, so that the oscillations propagate 
‘not only due to the presence cles but also because of parti- 
cles of the plasma. The res are split into two sets cf 
second order equations, assuming that t is much less than 
unity. These equations then completely assuming. 
the absence of surface charge on n indicates that elec~ 
tric field change in moving through the mo by plasma density 
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{alone and not by beam density. Neglecting small terms, the plasma particle velocity 
change is also obtained. The conditions of instability are restrictive so that the 
possibility of beam stabilization by resorting to modulation is feasible. Orig. art. 
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TOPIC TAGS: electron beam oscillation, plasma oscillation, electron plasma inter~ 
action, plasma convective inetebility, plesm? longitudinal wave 


ABSTRACT : Experiments were performed on the detection and investigation of the 
oscillations generated in the beam and plasme as ® result of their interaction. The 
experiments were carried out under the condition that the electron Langmuir plasma. | 
frequency wo Was cmaller than the electron cyclotron frequency 4: veasurements 
were made of the frequencies of the waves generated in the beam, their phase ve- 
locities, the amplification factors, the intensity of the electric field, the abso- 
yute values, and the spectral distribution of the oscillation power. The measure- 
ments were conducted for standing and traveling waves at currents of 5 and a.5 amp 
in a longitudinal magnetic field of from 720 to 1320 gauss. The frequency of mexi ~ 


mum amplified oscilletions for 5 amp current wes f; = 0.53f9, where fy = wo/2t, 


Card 1/2 


APPROV : 
ED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000412520010-6" 


"APPROVED FOR RELEASE: 08/22/2000 


CIA-RDP86-00513R000412520010-6 
AUTOS PURSE gS UES R SS CAA Re te ees ae 


_ waTaA 


L 25281-65 
ACCESSION NR: APSC0399T 


~ O.4bfg. The 
nt of 8.5 amp f1~ “i which 
ted data. For a curre to 0.26 cms 
which coincides with calens implification factors were from 0.21 to 
- mental values 
a ype rr. cen. G4 


sective instability 
related: 0-32 en7'. Graphs show that a Se ee eon 
ea ula . and the pisshe. 
geen shrek BO ye tateeactlen between the electron kgs Bea ae aa eae 
he eee hee within the frequency ranger ori tho tarenk ove fav. , se Des 
- sae beam and plasms brought cbout ty © TR 
waves in the oe 
 aet. nag: 9 figures and 4 fornulss. 
Yur a 


ASSOCIATION: 


APPROVED FOR RELEASE: 08/22/2000 


CIA-RDP86-00513R000412520010-6" 


“APPROVER FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000412520010- 6 


: ~ a 4 rot. Sarerina, tite 
+) Sprnberg,vYa-H.:Boletir, Fo. fer 


y é amie 360 
--: nation vf the total energ? loat ty an @.8@ 
-ecacting wives the plasma bs 


v. 18, no. 3, 1965, 271-275 


field inter- 


“ThE: Atommaya energlya, 

a gnetic 
he niasma beam {nteraotion, piasma magne 
aor — wer lope, calorimeter 


(Atomn 
supplements earlier axpertments (A ome 


--a7 ay ay 


zi+e plasty a pookleny Pi ie “* : oy 7 es ee 


arent. Physi:s and Pretwer> : 
: o. Lin, £187, eee oe ee ee 
a ei Sh } comporens © 20 tts: : 
th of tue Longitudinal : rae ae aie 
am WAN : 15 keY interac*’ing WSS Peat Sty om 
cam witn energy eS Re 
Sas 4 ex eriaen’s ABDAL’ aE. ; : 
aenmeathe field. The earlier pel ee ae 
“YQ & teteal current ‘nro Ene 8 
a +t. n haAnm tawn ft erinoc as MLgoa— 


gf the boas Te pete & wee enekyaes- 
the present experiments the total been is similar te thet aseé in 


sensitivity caiosine ter. 


Card 1/2 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000412520010-6" 


AP5009120 


i.e work The naw calorimeter 3 Se ae 
os nace the average power of the el a 
Bee wa 21i€ ; 


a ae Os 


4s Jescribed in detail. It 


anulare 


Lehn 


pil ey “eRe 
4 Leck @i, af F ae . 
we Ae ¥ - sy % roe 


LL ceeyaee ~~~ onsen eee _ 
Lb By ealered WEG GH ‘the calorimever ag aCe th ee 
i es eee neat a apeciises cus ae ; me or ae 
wll -bw &YoTBAE wer : 
b Sad 3 ite 
Tne cesusate agLaes @eeuee - 
Pepayency. | 
eee las, 3 tabled. 
re ayra, 2 Lermuleasb, 
‘ror auc Tan, one 
| _ merg TAT? v2 


4am 04 


90% 


Card 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000412520010-6" 


“APPROVED FOR RELEASE: eis ie leita CIARDPSS: 00513R000412520010-6 


K.; Berezina, G- p.; Bolotin, - 


-. Interaction of modulated ! heavy -current 
pines ina longitudinal magnetic fielé 


~322 
SOULCE: Atomnaya energlye, ¥- 18, no. 4, 1965, 315-3 


ace 


Lieone bean ipteraction, * ongitudinal magnetic field, beam modulation 
Pa 8 2 me 


—, + BY + + = 4h e!#5n aft 
ne aw hors ory the resi ts o exper {.nene WESULLEE ..0Ons Ca 
eT al Ay “4 
> co r h a ee | 
€ & magi eric 718.0. The XT eT yer 


Je 
qoam@ulated occ: current purée 


A. qgetin 
-ejosure. ~The 7.asma © - i ne Bio ee 
scissAtions exc.tes TO Bee aiy . 
it eu 2.,ectru L 1S F : ‘ a 
aoatiaated as well &8 unmodu Lat cu wren 
ated one, and 


“cy a factor 


> t cer certais 
ne gis. t. pe results show | nat una 
tpracts witit 


Wa Lne plaena more &% t ong +y hen 
3 4. u 
Ot eh i ith considerably larger electr Cc 
. itudina Wave a Y fiei 


Card 1/B 2. or 


4 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000412520010-6" 


“BEPROVED FOR jamais 08/22/2000 CLARDPS6- 00513R000412520010- 6 


APE AO a Ree eT : ives cadeias ag eeu 0.0 a 


pekteinos teat 


io 
P) 


gar “aes Gres 


ACCESSION RR: AP5012464 4 


of  Spprexeteny 7) ‘than the beam witnoun inmitiai mocw rom ape Sock ee oi Ced: 
- wean an’ in the plusma. The distribution of ‘he longitudira. compo- 
+ 5 :-.. *tgh-frequency field in the plasma alone Soe sft Rtg we TO VSS Te 
cege oaf the set-up shown to Pig Soot toe. “eRe cor .one 
Peas aa leulate tre Rat TAL Frnt < , foie -- of 
“4° current and ror different powers JF tnt an . d 
Bed Pa tnitial modulation af ANS watts, tre lous cemene s 


..4, ..09, and 2.06 em}, respectiveiy. The eneray ..8 ae te 
at ‘ton, amounting to about 7 13% of che jnitial energy of tne 
esa nt with earlier measurements. Orig. art. has: 7 f% 


pet 


as Bee a 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000412520010-6" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000412520010-6 


2 eal eS E SURES SEE GSY Oe ERRATA RRA RUSS BETES POPE Sa ERA Oe ae Ey 
° ei * cas é 
ne og : =o: 3. 


Sf SPREE ETE TS 


. 


CODE:  UR/0089/65/019/004/0336/0342 


< OY \ 


ACC NRr SOURCE 


4P5026437 


rh ar 


AUTHOR: Faynberg, Ya. B.; Shapiro, V. D. a 
oe a 


ORG: none . 
TITLE: Interaction between a modulated beam and a plasma 
SOURCE: Atomaya ererglya, v. 19, no. 4, >: 336-342 
ee 5 ; “Ur 


: uf ; ; at 
TOPIC TAGS: plasma beam Interantice: electron beam, plasm instability, beam modula- eo 
tian ee : , : ne: 
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SOURCE: Zhurnal tekhnicheskoy firiki, vO. 35, no. 4, 1965, 635-942 


TOPIC TAGS: linear accelerator, electron acceleration, plasm, betatron, plasma \ 
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hantRict The authore have investigated the bahavior of the "Y{near plasma 
op moaed earlier by one of them (Ya.B.Paynherg. Atomnaya energiya, il, 4; 


“se ipparatus consisted of a 190 ca Long doom cava ter pete” discharge 
wef for 50 cm of its length by 12 toroid i. iret res pret cweariag 
Soe copper turn. Piasm was produced 1n the disenirge tan Leyes Sieg: wees 
qisebarges between electroies at the ends, and a 25 WV 0.6 ufd caprcitor was Ghe- 
eee tei the copper turns. The “yun away” electrons accelerated By the La- 


-y. trie field were the principal object of study. The sean energy of the 
aay) fe troens aE found to be considerably less than should ve expected fcom 
tne strength of the accelerating fiold. Plasma polarization ant instability effects 
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loscillation, electron beam, magnetic field, air, hydrogen, argon 


| ABSTRACTS The authors have investigated the production of plasma by & 3-5 mn dia~- 
‘meter 10-50 nA beam of 2-5 keV electrons traversing the 40 cm length of a 10 cm 
‘dfameter glass tube containing air, argon, or hydrogen at different pressures in 

‘ the presence of a 0-2 k0e longitudinal magnetic field. The plasma density was 

' determined with Langmuir probes, with a 10 kMc/sec interferometer, and by the 
,detuning of 2 3 Kiic/sec resonant cavity. Oscillations excited in the plasma were 
‘received with a dipole antenna cutside the chamber and were investigated with a 
‘spectral analyzer and with resonance wavemetors. At progsures below a critical 
‘walue the plasma density was close to the beam density and oscillations near the 
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‘Larmor frequency werd observed. When the pressure was {norensed through the oriti-~|. 
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cal value the plasma density increased by two or three orders of magnitude (ionize. 
tions of 10% wore achieved in argon) and oscillations were observed near the 
Langmiir frequency, which at the plasma densities reached was higher than the 
Lurmor frequency. The plogma density pulaated over a range of 60% at a frequency 
between 10 and 100 ke/aece In the region of instability (which is ascribed t0 the 
Cerenkov effect), the electron beam lost nearly all its energy to the plasma. The 
authors believe that their results together with those of L.D,Smullin and W.D- ° 
Getty (Phys. Neve Letters, 9, 1, 3; 1962; Je Appl. Phlyee, 34, No. 12, 1963) indi-~- 
cate that with a beam of higher power there can be obtained highly ionized hot 
plasmas, hented by the kinstio energy of the beam. Orig. art. has: 8 figures» 
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|SOURCE: Zhurnal tekhnicheskoy fiziki, v.35, no. 8, 1965, 1378-1384 
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| ABSTRACT: The authors have continued their investigations, described in the pro~ 
‘eeding paper (ZhTF, 35, ° 1372, 1965; see abstract AP 5020720), Of the production of 
plasma by on electron bean traversing a gag ina longitudinal magnetic flold. The 
authors deseribe their apparatus in the proceding paper ami in more detall else~ 
‘ghere (Fizika plasmy 1 problemy upravlyeyemogo termoyadernogo pintezn, Volede Inds § 
/ AN USSR, Kiyev, 1964)-« It was found that oscillations are excited at integral mul-! 
‘tiples of half the Larmor frequency and that the width and poak frequoncy of the | 
spectrum of these oscillations vary periodically at the frequency of fonic sounds | 
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Lave spectrum narrows with increasing pressure and broadens with dnereasing beam 
‘current. When the magnetic field strength is increased beyond a certain value, the 
‘oscillations cease to be continuous but come in bursts which follew each other at 
| intervals that decrease with increasing magnetic gield strength. Tilting the beam | 
‘ moderately with respect to introduce 
» anall transverse velocity componont incroase 1 iLlations | 
chy two orders of magnitude. The reasons for tho pulsation of the osc 
i high ficld strengths, for the increase of the amplitude of the oseillations in the | 
i presence Of a transverse clectron velocity component, and for the periodic varlae- H 
| tion of the spectrum of the: oscillations are still obscure. Orig. art. has: 7 £1- 
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a: TITLE: Quasilinear theory of & “week turbulent plasma with account of correlation 
of the electric fields “ - : 44,55 


sounce qhurnal eksperimental'noy 1 teoreticheskoy fiziki, v. 49, no. 1, 1965, 
329~33 vy 


TOPIC TAGS: turbulent plasma, plesma beam interaction, plasma electron oscillation, : 
plasma electron temperature, plasma stability 


' ABSTRACT: ‘Inasmuch as the existing quasilinear theory is based on the premise that |. 
the correlation time is infinite, the authors derive the equations for a turbulent. 
plasma with account of the influence of the finite time of correlation of the elec- 
tric microfields., This approach is shown to be valid for a plasma placed in an ex~ | 
ternal electric field whose phase and amplitude vary at random. The model assumed . 
for the plasma is that proposed by T. H. Stix (MATT-239, Preprint, 1964), wherein | | 

‘the plasma consists of alternating regions in each of which the phase is fixed, but 
the phase changes from region to region are random. ‘The particular case considered 
is that of a circularly polarized electromagnetic wave propagating in the direction 
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of the external magnetic field. The nonlinearity of the plasma oscillations is take’ 
{nto account only by introducing the correlator of the amplitudes of the Fourler . 


Maxwell's equations that energy can be transferred in such 4 system to nonresonant 
plasma particles, and that if the correlation time is finite it is possible for the 
plasma electrons to become heated by the transverse component of the electromagnetic 
field, The stabilizing effect of such an energy transfer-is discussed briefly. 
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paratively small please densities sround 10° to 10'? cm™3). Under these conditions| 
ithe high-frequency energy losses during wave propagation, which are due to the cole 
'iisions of plasma particles, are gmall, The density of electrons in metals (about { ; 
: b\s 1023) 4@ many orders greater than is necessary for ensuring waveguide properties | 
‘Win the microwave ringe. This leads to great losses of high-frequency power during | 
‘ wave propagation in metallic conductors. Tor plasma densities around 109 to 10! \ 
: cm 3, the energy losses during particle transist through the plasma, which are pro-. 
_ {portional to plasma density, are insignificant, fron 10°S to 10 © ev/em. This \ 
loans that plasma waveguides are “transparent” for accelerated particles. Accords | . 
ing to the conditions of acceleration the particles are divided into individual 
bunches. Thus the loss of particles moving in the plasma can increase greatly be- 
‘cause of the occurrence of coherent deceleration representing the inverse of the 
effect of coherent acceleration, which was established by V. I. Veksler (Symposium i 
CERN 1, 60 (1956)). Howevers even for accelerated particle fluxes of the order of © 
; tens of awperes, these losses are ali insignificant. Because waveguide properties : 
_ ‘ere determined by the plasma, the petal surfaces can be remote from regions with Has 
: large field strengths or eliminated altogether, which peraits a significant ine : 
crease in the peraissible voltages of the accelerating fields and a substantial de-' 
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crease in the high-frequency energy losses. It is also important to concentrete | ; 
_ the electromagnetic energy in the radial direction only in the regione where the , 
accelerated particles are moving. Thus for @ given field strength the electromag- 
netic energy flux decreases markedly, If the fluxes of accelerated particles are 
large, the waveguide properties necessary for acceleration can be ensured by the 
particles of the beam which are not entrapped in the acceleration process, through 
which particles the entrapped particles sove. The beam itself waich is injected 
_ Minto the accelerator operates under these conditions of an accelerating system. To| ., 
‘clarify the possibilities of particle acceleration by means of electromagnetic Seo 
jwaves excited by charged particle beans, and also to investigate the influence of 
‘beam instabilities upon the acceleration process, the Physicotechnical Institute, 
(Academy of Sciences Ukrainian SSR conducted theoretical and experimental investi 
j ‘gationa on the interaction of charged particle beame with @ plasma. These investi 
{ ‘gations were intended to lead to, not the design and construction of a definite ac@ 
1 | 'eelerator model, but the physical processes oceurring- during the interaction under 
i ‘consideration, and in thie way to e deteraination of the possibilities of plasma 
' ‘methods of acceleration which ere being developed at this institute, The theory 
} developed up to the preseat tine of the interaction betwese beans and plassa hes 
I \been essentially @ Linear theory. As a result of the work of ¥. D, Shapiro and Y, 
! | : : : , 
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I. Shevchenko at this institute for the case of beans of not very large density, ® 
[nonlinear theory has been created which peraits one to trace the process of in- 

- {teraction of an initially nonmodulated beans and mono-energetic beam with a plesna 
ifrom the initial stage to saturation. As is sham, @ large part of the bean's 
lenergy of ordered motion (758 of its initial energy) is lost by the beam as a re- 
‘gult of collective interactions with the plasma. Thus the energy expended upon 
jexcitation of oscillations esounts to 308; upon increasing the thermal energy of 
ithe plasma, to 208; and upon increasing the thermal emergy of beam, to 158. The /: 
(experimental investigations of thie interaction were carried out by I. F. Kharchen- 
lho and A. Ke Beresin end their respective co-workers. Their results are in agree- 
iment with the theory of Mi. F. Gorbdatenko. The nentioned inatitute has slso care i 
jnied out further theoretical and experinental Investigations on the problens of ' 
‘electromagnetic wave propagation in pleena waveguides excited by high-frequency wall 
| sources. The experimental etudies,. by 0. &. Zagorodnov, et ale» ghowed that the ree 
‘gulte agree well with theory under conditions of insignificant nonlinesr effects. 
| Current experiments are concerned with highly-lonised plessss 104} to 


i 
$ 


. 
11012, Orig. art. hast § figeress 1 table. ' | ae 

Se eet ea : 2 hy fibres 

. oe F e P Hae , ao : : \ 3! - ! | 
Nowe sf ‘hick 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000412520010-6" 


“BPEROVED FOR RELEASE: 08/22/2000 CTARDESO- 00513R000412520010- 6 


Eatin BEA LE asa SSS LESESS VE BS FOO TRRATULA PES 2 STI, 


i°9 ee 


4 — : 


bP b2h2-66 Oe er es, secede 38 a 3) 
j ACCESSION MR: Ars007973 
| 


ASSOCIATION! Fiaiko-tekhaleheokly iastitut Al UkrésR (rnysioetechaical Inatitute, 
Lan UkrSSR) yo 2° 


. ow oUF Ye 
| SUBMITTED: 26Hey6® ENCL: 00 | sus cone: a 
e- REF SOV: 005 aa OTHER: 001 


BALE AB TAA. of 


APPROVED FOR RELEASE: 08/22/2000 


CIA-RDP86-00513R000412520010-6" 


E 


¥ 


> 


¢ WWrHOR: Berezin, A. K.; Faynberg, Ya. B-; Bolotin, J. I.; Berezina, G. P- 7 
ca Berezin, A: - O 


bra: none p t / 
: = High frequency oscillations excited during electron bean interaction with plasma 
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ction of charged particle beams with plasma). Kiev, Naukova dumka, 1965, 7-23 
i TACS: HF oscillator, plasma heating, electron beam, cyclotron frequency 


conducted with the plasma frequency smaller than that of the electron cyclotron fre- 
quency A beam current of 8.5 and 5 A and a magnetic field in the range of 720-1320 
ee (parallel to current) were used. The frequencies generated in the experiment were 
determined by magnetic probes and wavemeters. All three spatial components were deter 
bined. The frequency spectrum of 400 to 3200 cps was measured. These measurements 
show that the intensity of the generated waves in the beam depend on the ambient pres- 
| . At higher pressure values, a characteristic plateau was found. The wave inten- 
f) 


e 
STRACT: The generation of oscillations in 4 plasma and the electron beam traversing 
e plasma and the study of the resulting waves are described. The experiments were 


ity was also found to increase in the beam direction, and to decrease as the magnetic 
field decreased. These results are discussed and compared with the theoretical predic- 
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TITLE: Investigation of particle energy and conditions of excitation of low frequency 

i ma formed by the growth of instabilities in a beam-plasma system 
¢ 

SOURCE: AN UkrSSR. Vaainodeystviye puchkov zaryazhennykh chastits s plazmoy (Inter- 

laction of charged particle beams with plasma). Kiev, Naukova dumka, 1965, 24-35 


_jTOPIC TAGS: ion current, ion density, plasma interaction, plasma beam interaction, 


lacoustic frequency 


wae The conditions necessary for the exc 
\where electron beaas traverse the plasma are reported. The exper 
: \@ diagram of it is given. An electron beam of 2-5 kev electrons (10- 
on the plasma in the magnetic field (0-2 kg) parallel to the beam. Movable analyzers 
were used thus permitting the interaction length of beam and plasma to be changed. Ana- 
lysis of the discharge showed that jon current density across the magnetic field lines 
js smaller than that along the field lines. These currents could be generated’ only 
when the ambient pressure was between 4e10"" and 10 2 mm Hg. The current maximum also 
ding to maximum plasma oscillations. It is also shown 
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\that the electron jon currents emerging from the plasma are equal to the current en- 
tering the plasma. The observation of outflowing currents has shown that for suffi- 
ciently long plasma-beea interaction length, the current from the end of the plasma 
consisted solely of ions. The investigation of the frequency distribution of the ex- 
cited oscillations shows that the ion current arises in situations favoring the prod 
tion of instabilities. The most favorable conditions for generating beams of ions +: 
with energies up to 1 kav are given. The study of excitation frequency change with 
electron temperature and type of gas used shows that the low frequency oscillations 
generated in the experiment were near the ion-acoustic frequencies. Further study of. 
the generation of low frequencies is needed. Orig. art. has: 6 figures, 1 table. 
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STRACT: Spectral characteristics and time 
A 4 mm diameter beam (80 mA) was in- 


lasma by a traversing electron beam are studied. 
ected into a plasma in a magnetic field (0-2 koe). Bean energy varied from 2 to 5 
The beam-plasma interaction region was 40 an long and the plasma electron density 
as 10!2 ca 3, Variations in the parameters of the experiment led to the conclusion 
hat when conditions favorable to bean instability growth (a brief discussion of these 
the literature cited in the ) are established, the exci- 
ch have maxima at frequencies correspon integral multi- 
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_ ples of electron cyclotron frequencies. The spectrum near the maxima changes periodi- 
cally during the discharge; the time period of the change is very close to that of the 
jon~acoustic wave. It js shown that relative width of the spectrum narrows as the 
pressure increases and broadens with increase of the beam current. At magnetic field 
intensities higher than critical, the plasma-beam discharge was found to change to & 
relaxation type of wave excitation. During the excitation periods, the beam current 
was strongly damped jndicating very strong interaction with the plasma. Orig. art. 
has: 5 figures. 
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"ABSTRACT: This is a continuation of earlier work (coll. Vzaimodeystviye puchkov | 
garyozhennykh chastits s plazmoy {Interaction of Charged Particle Beams with a. | : 
Plesma], p. 18, Kiev, 1965), where it was shown that development of a two-streon ae 
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' {nstability is accompanied, besides high-frequency oscillations (1000--6000 Mes), 
also by low-frequency. oscillations (10 kes--30 Mes) and by intense jon currents. 


To check ‘on the cause of these low-frequen oscillations and to find methods of . ; 
suppressing these oscillations, the authors experimented with an electron beam (up| 
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TITLE: Stabilization of low-frequency plasma instabilities 


SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis ‘rma v redaktsiyu. 
Prilozheniye, v. 4, no. 1, 1966, 32-36 


TOPIC TAGS: plasma instability, plasma electromagnetics, plasm. charged particle, 
dispersion equation 


ABSTRACT: ‘The authors consider theoretically the feasibility of? stabilizing drift 
instability of an inhomogeneous plasma by superimposing an external high-frequency 
electric field parallel to the magnetic field. The change in the drift-wave frequency 
due to the external field is calculated and is found to increase. The increase in 
frequency increases in turn the magnitude of the stabilizing term in the expression 
for the drift-wave growth increment. The range in which this stabilization is effecte 
is determined. From the results of the calculation and also from solution of the dis- 
persion equation for a collisionless drift instability in a high-frequency field it is 
learned that the width of the interval in which high-frequency stabilization takes 
place is maximal when the jon Larmor radius tends to zero. With increasing Larmor 
radius this width decreases and tends to.zero for infinite radius. A high-frequency 
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ABSTRACT: The purpose of the present work was to determine the 
sity BR of the electric field during the transition of a plasm 
using as an example the simplest and most prevalent two-stream instability. This was 


done by measuring the spatial autocorreleation functions of the electric fielas of 
high-frequency oscillations excited in & plasma~beam discharge: The experiment was 
carried out with an electron beam with energy UP 
a magnetic field uP to 2000 G and at 107* mm Hg pres 

gitions, & plasma was produced with density up to 6 x 102} elfen. with the aid of 

a cylindrical cavity placed ahead of the 4{nteraction chamber, the pean could be... 
modulated at & frequency of 3,000 MHz. the spatial autocorrelation function ‘B(L)_ was: 


spectral energy den- 
into & turbulent state 


sure (Fig- 1)+ under thes2 cone 
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Kitaygorodskiy, I. I. Keshishyan, T. lis 72-58 -3-1/15 


-Faynberg, Ye. A. 


Investigation oT the Types of Glass in the System 8i0,- 
~A1,0,-B,0,~Ba0 (Issledovaniye stekol v sisteme §10,-Al,0,- 
-B,0,-Ba0) 


Steklo i Keramika, 1958, (5 - Nx 3, wpe 1-5 (USSsk) 


This system has not yet been thoroughly investigated. A 
series of synthetically produced glass-copzcsitions in this 
system, the major part of which refers tu the field of heavy 
barium-chromates with a high barium-oxide content (45 to 55%), 
4s shown in technical literature. Vargin and Kefeli 
investigated the reaction of silicate-formation in the layer 
of heavy bariun chromate C-24. Data on the measurements of 
viscosity of these types of glass, as well as a description 
of their melting under operating-conditions are equally 
available. A series of works is devoted to an increase in 

the chemical stability of the heavy barium chromates. 6 types 
of glass which were synthetically manufactured in this 
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Investigation of the Types of Glass in the System 72-58 -3-1/15 
$i0,-A1,0,-B,0,-Ba0 


system, are given in the work by Navias and Grin (table 1)- 
In view of determining the ranges of glass-formation in this 
system, the authors selected 3 variants with a constant 
Al.0,- content of 10, 20 and 305, 22 which case the 

co pésitions of glass are given in solecular per cert. The 


nese quantity of SiO, was changed from 20 to 70%, that of B,0, 


r from 10 to 60%. The glass-compositions are seen in sable 
cae 2. Moreover, the composition of the layers and the melting 
are fully described. All types of glass were melted 
simultaneously in a furnace with oil-heating, accoriing to a 
severe regime of temperature, as given in the table, in which 
case crucibles of corundum - from the Khar'kov-works for 
refractory products - were used. The control was effectod by 
means of a binocular microscope MBS.~ 1. The viscosity of the 
glass types was measured according to the method by Inglish 
and its values within the temperature-range of from 550 to 
goo’c are given in table 3. The dependence of the temperature 
on the chemical composition of certain types of gless is 
P shown in figures 1 and 2. The linear coefficient of 
expansion was measured by means of the quartz-dilatometer 
Card 2/4 YNIIS and the results are given in table 4. The dependence 


APP 
ROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000412520010-6" 


0412520010-6 


Tact Be HRY, FPS SE 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R00 
¥ 4 deplore ea enti pecans Z Ci die ae la ae a Sty 


Coasts Pe Hes PLE ak Tae 


Laer 2 


Investigation of the Types of Glass in the Systen 72-58-3-1/15 
S10,-Al ,0,-B,0,-Ba0 
df the coefficient of expansion on certain glass-compositions 
is seen from figures 3, 4 and 5, whereas the diagram of! 
equal coefficients of expansion is given in figure 6. The 
electrophysical properties of the various alkalifree tirpes 
of glass were also investigated from which it may be 
concluded that these types of glass should be of great interest 
for the electro-vacuum-industry. The same types may also 
be recommended as insulators of high quality on account of 
their high electric resistance. Furthermore, the various 
figures are explained in detail. Conclusions: 
1) The range of glass-formation in the section of the system 
up to 30 molecular# Al,0, was investigated and compositions 
were discovered which fotm glass at 1450° and 1550 C. 
2) The inclination of the types of glass for crystallisation 
was investigated and the constant compositions determined. 
3) The problem of the state of boranhydride in the investigated 
types of glass was dealt with. 
4) The found values of the investigated types of glass allow 
to recommend their use in some fields of electro-véecuum- 
Card 3/4 -engineering. There are 6 figures, 3 tables. 
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ASSOCIATION: MKhTI imeni D. I. Mendeleyeva (MKhTI imeni D. I. uendeleyev) 


1:°Metalsoxides--Silicon dioxide systems--Chemical analysis 
2. Glass-~Analysis 
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Kitaygorodskiy, I. I., Bayburt, L. Ge, Zertsalova, I. Nes 


Karpechenko, V. Ges Faynbverg, Ye. A- 


Investigation of the Possibility of Obtaining the 
"Vizhurit" Glaas (Issledovaniye vozmozhnosti polucheniya 
stekla vizhurit) 


Steklo i keramika, 1959, Nr 35 PP 12 ~ 13 (USSR) 


The shatterproof glass presently manufactured has the 

defect of completely disintegrating into fragments, although 
not dangerous ones, when given a blow. It is however re- 
quired in motor car traffic that on destruction of the 

glass at least a small part of it, the one in front of “he 
driver's eyes, is left undamaged. In 1956 the authors o? 

the present paper carried out investigsutions at the Gusevskiy 
zavod imeni Dzerzhinskogo (Gusev Factory {meni Dzerzhinskiy) 
for the purpose of obtaining a "Vizhurit" type glass, which 
is produced abroad by various patented processes. Experi- 
ments were made on the flat windshields of the "Noskvich" 
car (974'x 327 x 5.5 mm). The results obtained are shown in 
figures 1 and 2, put they are not resarded as satisfactory, 
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"Vizhurit" Glass 


as the glass, according to figure 2 burst after 10 - 15 
days as a consequence of internal strains. These experi- 
ments must now be carried on. There are 2 figures. 


ASSOCIATION: Gusevskiy zavod imeni Dzerzhinskogo (Cusevdsty Factory imeni 
Dzerzhingokiy) 
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3/181/62/004/002/024/051 


B101/B102 
AUTHORS s Grechanik, Le. As, Faynberg, Ye. A-» and Zertsalova, I. N. 
Ci 
TITLE: Electrical conductivity of sodium-lead-silicate glasses con- 


taining iron oxide 
PERIODICAL: Fizika tverdogo tela, v. 4, no. 2, 1962, 454 - 457 


TEXT: The coexistence of ionic conductivity and n-type conductivity was 
studied from the effect of Fe,0 and NaO on the electrical resistance of 


glass specimens containing 60 mole# Si0, and 40 mole® PbO, in which PbO 
was replaced by Fe,0, (1 - 10%) and Na,0 (2 - 15%). The process of glass 


melting and the method used to measure the resistance will be described - 


later. Addition of Fe, 0, to the lead-silicate glass lowered the resistance 


substantially (Fig- 4). Sodium-oxide glasses possess ionic conductivity, 
and iron-oxide glasses have n-type conductivity, whereas glasses containing 
Na,0 and Fe,0, exhibit both types, the total conductivity is, however, 
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5/181/62/004/002/024/051 
Electrical conductivity of... B101/B102 


lower. loga = f(E) is a linear function for either type» The activation 
energy E (ev) was calculated from Q = ¢ exp (E/2kT)« With Na,0 + Fe,0, 


giasses, the points lay between the two straight lines for ionic conductiv- 

jty and n-type conductivity. The activation energy of glasses with ionic 

conductivity and with the same volume resistivity 48 that of n-type glasses 

is higher than that of the latter type. n-type conductivity occurred 

already at 2 - 3% Fe,03- This effect of low Fe,0 concentrations requires oe 
— 


special jnvestigations. A paper of 0. V- Mazurin et al. (ZhTF, 27s 2702; 
1957) is referred to. There are 6 figures, 1 table, and 6 references! 

4 Soviet and 2 non-Soviet. The reference to the English-language publica- 
tion reads 4s follows: S- Strauss, D. Moore, W. Harrison, bL. Richards, J- 
Res. Nat. Bur. Stande, 56, 135» 1956. 


ASSOCIATION: Nauchno-issledovatel 'skiy institut elektrotekhnicheskogo 
atekla, Moskva (Scientific Research Institute of Electro- 
technical Glass, Moscow ) 


SUBMITTED: September 41, 1961 
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blectrical conductivity of... B101/B4102 
Fig. 4. Effect of replacement of PbO in lead-silicate glass by Na,0 and 


Fe,0, on electrical resistance (a) and activation energy (6). 


Legends (1) mole%; (2) ev. ! 
Fig. 4 
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3/072/62/000/012/001/001 
. Effect of some oxides on the reduction ... B101/B! 


' pegion. The integral transparency 5 was determined from the curve T 
versus A and the change was calculated to be Toy -Ys,/s, where S, is the 
integral transparency of reduced, and 8, of non-reduced glasses. 
Furthermore, glasses in which Li,0. Na,0. K0» Rd, 0s or C8,01 were 

substituted for 15% S105» were reduced for 3 hrs in Hy at 360°C, and the Xx 


transparency was also measured. Results: Glasses containing 5 and 10% 
Cr,0, and 10% NiO crystallised; the transparency of specimens containing 


10% CoO was too low. The other specimens showed the possibility of 
classifying oxides under the experimental conditions: *(1) Oxides that , 
_ gupport the Pb reduction: Va0c9 nid, A120,» and to a smaller extent also 


Na,0; (2) oxides by which the reduction is not affected: TiO,» Co0, B03: 
‘and Cd0; (3) oxides inhibiting the reduction of Pb: Fe,03> un0, 7 ZnO» Bad. 


Hence it is concluded that new electrochemical glasses, very stable to 
thermal treatment in a reducing atmosphere, can be produced from lead 
glasses containing Fe,0, or MnO, - The increase in reducibility of lead 
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